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S3
A. Ligand Syntheses.
BnpzCH(OMe) 2 , A. Under argon, HpzCH(OMe) 2 (4.38 g, 30.8 mmol) was added dropwise to a suspension of NaH (0.890 g, 37.1 mmol) in 50 mL THF. The solution was allowed to stir at room temperature for 1 h then benzyl bromide (4.03 mL, 33.9 mmol) was added all at once via syringe and the contents were stirred at room temperature 15 h. Solvent was removed by vacuum distillation, then water (75 mL) and ethyl acetate (75 mL) were used to transfer the contents of the reaction vessel to a separatory funnel. The water layer was extracted with ethyl acetate a total of 3 times (75 mL). The combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo to give 6.82 g (95% yield, if pure) of the desired product as a red oil sufficiently pure to be used successfully in the following step. If desired, the pure compound can be obtained as a yellow oil after separation by column chromatography using silica gel as the stationary phase and hexane/ethyl acetate (1:1 v/v) as the eluent (R f = 0.69, stained with I 2 , not UV active 136.5, 130.1, 128.9, 128.2, 127.8, 104.6, 99.8, 56 .1, 53.1 ppm.
BnpzCH(pz) 2 , Bn L. A mixture of 0.703 g (3.03 mmol) A, 0.412 g (6.10 mmol) pyrazole, 0.029 g (0.15 mmol, 5 mol %), p-toluenesulfonic acid monohydrate, and 5 mL C 6 H 6 were placed in a round bottom flask with a magnetic stirbar. The flask was connected to a distillation apparatus under argon and was heated until most of the volatiles (C 6 H 6 , MeOH) had distilled, as indicated by a drop in distillate temperature (do no overheat!). Residual solvent was removed via vacuum distillation at room temperature. Then, water (50 mL) and ethyl acetate (50 mL) were used to transfer the contents of the reaction vessel to a separatory funnel and the layers were S4 separated. The aqueous layer was extracted with three more 50 mL portions of ethyl acetate.
The combined organic layers were dried over MgSO 4 , filtered, and solvent was removed in vacuo. The crude product mixture was separated using column chromatography [silica gel, eluent of hexane:ethyl acetate (1:1)]. The product eluted in a yellow band (R f = 0.56, stained with I 2 ) which after rotary evaporation of eluent gave a yellow oil that solidified under vacuum.
The product was then purified by cooling a concentrated Et 2 O solution to -30°C for 3 h, filtering the crystals, and drying under vacuum to yield a colorless solid (0.66 g, 2.39 mmol, 72% yield). 140.8, 135.9, 130.7, 129.5, 128.9, 128.3, 127.9, 106.4, 106.3, 73.3, 56.4 mmol) in DCM (100 mL) and stirred at room temperature for 10 minutes. The reaction vessel was then placed in an ice bath and p-toluenesulfonylchloride, TsCl, (7.42 g, 38.9 mmol) was added slowly over 10 minutes. The reaction was stirred at room temperature for 15 hours.
Then, the contents of the reaction vessel were transferred to a separatory funnel. The water layer was extracted with DCM a total of 3 times (100 mL each). The combined organic layers were dried over MgSO 4 , filtered, and solvent was removed in vacuo. The crude reaction mixture was loaded onto a column containing silica gel and eluted using a hexane/ethyl acetate 
TspzCH(O), C.
A magnetically stirred mixture of 16.34 g (55.13 mmol) B, 0.21 mL (2.8 mmol)
trifluoroacetic acid, 150 mL THF, and 50 mL H 2 O was heated at reflux for 21 h. After cooling to room temperature, the mixture was neutralized by adding saturated NaHCO 3 (aq) (ca. 100 mL).
Then, after gas evolution ceased, the organic and aqueous phases were separated and the aqueous layer was extracted with three 150 mL portions ethyl acetate. The organic phases were combined, dried over MgSO 4 , filtered, and solvent was removed by rotary evaporation.
Approximately 400 mL heptane was added, the mixture was heated to reflux, and then the hot solution was decanted from the red oil. Cooling the solution to -30 o C for 1 h produced a pale yellow solid of C that was isolated by vacuum filtration, washing with ice cold hexane, and 186.0, 154.8, 146.9, 132.9, 132.5, 130.3, 128.5, 106.9, 21 .8 ppm.
TspzCH(pz) 2 , Ts L. Under argon, a solution of 3.12 g (45.8 mmol) H-pyrazole in 25 mL THF was transferred slowly over 5 minutes via cannula to a suspension of 1.10 g (45.8 mmol) NaH in 40 mL THF. To ensure quantitative transfer, the flask originally containing pyrazole was rinsed with THF and the washings transferred to the reaction mixture (2x2.5 mL). After the resulting solution had been stirred until H 2 evolution ceased (about 5 minutes), SOCl 2 (1.67 mL, 22.9 mmol) was added by syringe slowly over 5 minutes; a precipitate formed during the addition.
The suspension was stirred at room temperature for 10 minutes, then 0.1 g (0.76 mmol) CoCl 2 (s) was added under an argon blanket. After the blue suspension had been stirred 2 min, a solution of 3.39 g (15.3 mmol) C in 25 mL THF was transferred to the reaction mixture via cannula (aided by two 2.5 mL THF washings, as above). The reaction mixture was heated at reflux under argon for 15 h, and then was cooled to room temperature. Solvent was removed by vacuum distillation, 100 mL each H 2 O and ethyl acetate was added. The aqueous and organic phases were separated and the aqueous layer was extracted with three 100 mL portions ethyl acetate. The combined organic layers were dried over MgSO 4 , filtered, and solvent was removed by rotary evaporation. The crude reaction mixture was dry loaded onto a column of silica gel. Two unidentified impurities were eluted using a hexane/diethyl ether (1:2) (R f 's 0.6 and 0.37, respectively). Pure ethyl acetate was then used to elute the desired product (R f = 0.82). Crystallography. X-ray intensity data from a colorless needle of 1·2CH 3 CN were collected at 100.0(1) K while that from a colorless prism of 2·2CH 3 CN were collected at 99.8(4) K with an Oxford Diffraction Ltd. Supernova equipped with a 135 mm Atlas CCD detector, by using Cu K radiation,  = 1.54184 Å for the former two experiments and for 3, but Mo K (0.70173 Å) for 2·2CH 3 CN. Raw data frame integration and Lp corrections were performed with either CrysAlis Pro (Oxford Diffraction, Ltd.) [S5] or SAINT+ (Bruker). [S6] Final unit cell parameters were determined by least-squares refinement of 8357 reflections from the data set of 1·2CH 3 CN, 10831 reflections from data set of 2·2CH 3 CN and of 6136 reflections from data set of 3, with I > 2(I) for all cases. Analysis of the data showed negligible crystal decay during collection in each case. Direct methods structure solutions were performed with Olex2.solve [S7] while difference Fourier calculations and full-matrix least-squares refinements against F2 were performed with SHELXTL. [S8] Empirical absorption corrections were applied using spherical harmonics implemented in the SCALE3 ABSPACK scaling algorithm. The structure of 2·2CH 3 CN has one heavily disordered BF 4 anion (with central B2) whose atoms were refined with isotropic displacement parameters. The disorder is complicated as the anion (s) parameters and further details of data collection and structure refinements are presented in Table S1 . Fig  S2, top) , evacuated 2 hr (orange square markers), sample blown dry with N 2 then evacuated in "airtight" sample holder in magnetometer 20 min (cyan triangles); sample blown dry with N2 then evacuated in "air-tight" sample holder in magnetometer 5 min (green line, same as Figure 4 in main text).
